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Metric (SI) units

Most numbers are given in this report in English units followed
by metric units in parentheses, The conversion factors used are shown
to four significant figures. However, in the text the metric equiva-
lents are shown only to the number of significant figures consistent
with the accuracy of the number in English units.

English Metric
Units Abbreviation Units Abbreviation
(Multiply) (by) (To obtain)
Acre-feet acre-ft 0.001233 Cubic hectometres hm?
Feet ft .3048 Metres m
Inches in 25.40 Millimetres mm
Miles mi 1.609 Kilometres km
Square miles mi? 2.590 Square kilometres km?

Chemical concentration is given only in metric units--milligrams
per litre (mg/l). For concentrations 1less than 7,000 mg/l, the numeri-
cal value is about the same as for concentrations in the English unit,
parts per million.

viii



GROUND-WATER CONDITIONS IN UTAH, SPRING OF 1975

by

James H. Eychaner and others
U.S. Geological Survey

INTRODUCTION

This report is the twelfth in a series of annual reports that de-
scribe ground-water conditions in Utah. Reports in the series, prepared
cooperatively by the U.S. Geological Survey and the Utah Division of
Water Resources, are designed to provide data for interested parties
such as legislators, administrators, and planners to keep abreast of
changing ground-water conditions.

This report, like the others (see references, p. 16), contains
information on well construction, ground-water withdrawals, water-level
changes, and related changes in precipitation and streamflow. Supple-
mentary data such as graphs showing chemical quality of water and maps
showing water-table configuration are included in reports of this series
only for those years or areas for which applicable data are available
and are important to a discussion of changing ground-water conditionms.

The report includes individual discussions of the most important
areas of ground-water withdrawal in the State for the calendar year
1974, Water-level fluctuations, however, are described for the period
spring 1974 to spring 1975. Many of the data used in the report were
collected by the Geological Survey in cooperation with the Division of
Water Rights, Utah Department of Natural Resources.

The following reports dealing with ground water in the State were
released by the Geological Survey during 1974:

Ground-water conditions in Utah, spring of 1974, by J. C. Stephens and
others, Utah Division of Water Resources Cooperative Investigations

Report 13,

Ground-water resources of the lower Bear River drainage basin, Box Elder
County, Utah, by L. J. Bjorklund and L. J. McGreevy, Utah Depart-
ment of Natural Resources Technical Publication 44.

Hydrologic reconnaissance of the southern Uinta Basin, Utah and Colo-
rado, by Don Price and L. L. Miller, Utah Department of Natural
Resources Technical Publication 49.

Hydrologic reconnaissance of the Wah Wah Valley drainage basin, Millard
and Beaver Counties, Utah, by J. C. Stephens, Utah Department of
Natural Resources Technical Publication 47 .



Map showing the thickness of loosely packed sediments and the depth to
bedrock in the Sugar House quadrangle, Salt Lake County, Utah, by
E. E. McGregor, Richard Van Horn, and Ted Arnow, U.S. Geological
Survey Miscellaneous Investigations Map I-766-M.

Summary appraisals of the nation's ground-water resources--Upper Colo-
rado Region, by Don Price and Ted Arnow, U.S. Geological Survey
Professional Paper 813-C.

Water resources of the Curlew Valley drainage basin, Utah and Idaho, by
C. H. Baker, Jr., Utah Department of Natural Resources Technical

Publication 45.

Water resources of the Milford area, Utah, with emphasis on ground
water, by R. W. Mower and R. M. Cordova, Utah Department of Natural
Resources Technical Publication 43,

UTAH'S GROUND-WATER RESERVOIRS

Small quantities of ground water can be obtained from wells
throughout much of Utah, but large supplies that are of suitable chemi-
cal quality for irrigation, public supply, or industrial use, generally
can be obtained only in specific areas. The major areas of ground-water
development that are discussed in this report are shown in figure 1 and
named in table 1. Only a few wells outside of these areas yield large
supplies of water of good chemical quality.

About 2 percent of the wells in Utah obtain water from consoli~-
dated rocks. The consolidated rocks that yield the most water are lava
flows, such as basalt, which contain interconnected vesicular openings
or fractures; limestone, which contains fractures or other openings en-
larged by solution; and sandstone, which contains interconnected open-
ings between the grains that form the rock and may also contain open
fractures. Most of the wells that tap consolidated rocks are in the
eastern and southern parts of the State, in areas where water supplies
cannot be obtained readily from unconsolidated rocks.

About 98 percent of the wells in Utah draw water from unconsol-
idated rocks. These rocks may consist of boulders, gravel, sand, silt,
or clay, or a mixture of some or all of these sizes. Wells obtain the
largest yields from the coarser materials that are sorted into deposits
of uniform grain size. Most wells that tap unconsolidated rocks are in
large intermountain basins, which have been partly filled with debris
from the adjacent mountains.



EXPLANATION

Numbers refer to table |
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Table 1l.--Areas of ground-water development specifically

referred to in this report

(Locations are shown in fig. 1)

Area

Grouse Creek valley
Park Valley
Curlew Valley

Malad-lower Bear River valley

Cache Valley

Bear Lake valley
Upper Bear River valley
Ogden Valley

East Shore area
Jordan Valley

Tooele Valley

Dugway area

Cedar Valley

Utah and Goshen Valleys
Heber Valley

Duchesne River area
Vernal area

Sanpete Valley

Juab Valley

Central Sevier Valley
Pavant Valley

Sevier Desert

Snake Valley

Milford area

Beaver Valley

Upper Sevier Valleys
Upper Fremont Valley
Monticello area
Blanding area

Parowan Valley

Cedar City Valley
Beryl-Enterprise area

Central Virgin River area

Principal
type of water-
bearing rocks

Unconsolidated
Do.
Unconsolidated and consolidated
Unconsolidated
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Unconsolidated and consolidated
Do.
Unconsolidated
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Unconsolidated and consolidated
Unconsolidated
Do,
Unconsolidated and consolidated
Unconsolidated
Do.
Unconsolidated and consolidated
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SUMMARY OF CONDITIONS

The estimated total withdrawal of water from wells in Utah in
1974 was about 879 000 acre-ft (1,084 mm®), which was about 165,000
acre-ft (203 hm’) more than in 1973 and 195,000 acre-ft (240 hm®) great-
er than the average annual withdrawal for the period 1964~73 (table 2).
Both the increase over 1973 and the increase over the 10-year average
were due primarily to changes in withdrawals for irrigation.

Estimated total w1thdrawals for drrigation in 1974 were about
611,000 acre-ft (753 hm ), which was about 27 percent more than the
480,000 acre-ft (592 hm? ) withdrawn in 1973 (Stephens and others, 1974,
P. 7) Irrigation withdrawals in nearly all the major ground-water
areas in Utah were greater in 1974 than in 1973, Only in Cache Valley
was there a decrease in ground-water withdrawals for irrigation in 1974.
In the East Shore area irrigation withdrawals were unchanged.

The quantity of water withdrawn from wells for irrigation relates
closely to local climatic conditions. Precipitation in 1974 was below
average throughout most of Utah. Although most areas had average or
better snowpacks on March 1, March and May were very dry months (U.S.
Department of Agriculture, 1974). Generally below-average spring snow-
packs resulted in abnormally low streamflow in many areas during the
spring and early summer. The Logan and Beaver Rivers were exceptions,
with good snowpacks yielding above-average streamflow. Even in these
areas, however, low summer rainfall resulted in low total precipitation
for the year.

The decreased availability of surface water in the spring and
early summer had a threefold effect on ground-water conditions: ground-
water recharge from streams decreased; early spring pumping for irri-
gation increased, resulting in a longer pumping season; and surface
water usage for irrigation decreased resulting in increased demand for
ground water during the growing season. In addition, precipitation
during the growing season was below average in many of the irrigated
valleys, further increasing withdrawals of ground water for supplemental
irrigation.

Changes in ground-water levels in Utah from the spring of 1974 to
the spring of 1975 reflected the generally decreased availability of
surface water and the increase in ground-water withdrawals. Water
levels generally fell in most major ground-water basins in the State.
Pavant Valley, in central Utah, was the only major ground-water basin in
which water levels were generally higher in March 1975 than in March
1974,

The larger ground-water basins and those containing most of the
ground-water development in Utah are shown in figure 1 and are listed in
table 2, Also listed in table 2 is information about the number of
wells constructed and the withdrawal of water from wells in 1974 and,
for comparison, total withdrawals in 1973 and average annual withdrawals
during the 10-year period 1964-73,. The discussions that follow summa-
rize ground-water conditions in areas of major ground-water development.
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MAJOR AREAS OF GROUND-WATER DEVELOPMENT

CACHE VALLEY

by W. N. Jibson

Total discharge from pumped and flowing wells in Cache Valley in
1974 was about 23,600 acre-ft (29.1 hm®) compared to 24,200 acre-ft
(29.8 hm?®) in 1973 (table 2). The surface-water supply was especially
plentiful in 1974; there was less need for supplemental irrigation from
ground-water sources. A marked decrease in the use of water from con-
trolled flowing wells was the major factor in reducing irrigation with-
drawals about 14 percent below their 1973 level.

From March 1974 to March 1975 ground-water levels rose by amounts
generally less than 2 ft (0.6 m) in the area from Hyrum to Smithfield
(fig. 2), where much of the ground-water withdrawal is from flowing
wells. The decrease in irrigation withdrawals from these wells accounts
in part for the higher water levels in this area. Declines in water
levels of as much as 3.5 ft (1.1 m) were observed in other areas of the
valley, with the largest declines in the Cub River area from Richmond to
the Idaho State line,

The long-term trend of the water level in well (A-12-1)29cab-1,
the annual discharge of the Logan River near Logan, and the cumulative
departure from average precipitation at Logan are compared in figure 3.
Summer base flow from Cache Valley streams was much higher than usual
because of above-average snow cover during the previous winter, even
though abnormally low precipitation during the summer brought down the
annual precipitation to 15.04 in (382 mm) as compared to the 1941-73
average of 17.78 in (452 mm). In contrast, the flow of the Logan River
in 1974 was 28 percent higher than the 1941-73 average,

EAST SHORE AREA

by E. L. Bolke

The withdrawal from wells in the East Shore area in 1974 was
about 49,700 acre-ft (61.3 hma), 7,200 acre-ft (8.9 hm?®) more than that
reported for 1973 (table 2). The increase was due chiefly to withdrawal
from wells used for public supply and industry.

From March 1974 to March 1975 water levels declined in nearly all
the East Shore area (fig. 4) despite slightly above-average precipita-
tion. The declines are due to increased withdrawals from wells used for
public supply and industry., The largest declines were in small areas
north and west of Ogden, and in a large area in the vicinity of Hill Air
Force Base,

The long-term relation between water levels in selected wells and
precipitation at Ogden Pioneer powerhouse is shown in figure 5.



JORDAN VALLEY
by R. W. Mower

The withdrawal of water from wells in Jordan Valley in 1973 was
130,300 acre-ft (160.7 hm3), an increase of 1,500 acre-ft (1.8 hm?)
—-about 1 percent--over that in 1973 and 16,700 acre-ft (20.6 hm3)=-—
about 15 percent--more than the annual average reported for the previous
10 years, 1964-73 (table 2), Withdrawals in 1974 increased slightly
over that in 1973 for public supply and for irrigation because of less
than average precipitation (fig. 6). Withdrawals decreased slightly for
industry but remained about the same for domestic and stock supplies.

Water levels declined from February 1974 to February 1975 in
about 70 percent of Jordan Valley (fig. 7) and rose in about 30 percent;
the average change in water level in the valley was a decline of 0.2 ft
(0.06 m). The maximum observed decline was more than 6 ft (1.8 m) in a
small area 2 mi (3 km) west of Riverton. The maximum observed rise was
more than 6 ft (1.8 m) in a small area in the north part of Salt Lake
City and in a 5 mi? (13 km?) area about 6 mi (10 km) southwest of
Kearns, The maximum declines were generally due to increased pumping
for public supply and irrigation. The maximum rises occurred in areas
where the volume of recharge locally was greater than average and where
pumping was less during 1974 than it was during 1973.

The relation between fluctuations of precipitation and water
levels in selected wells is illustrated in figure 8. Precipitation at
Silver Lake Brighton during 1974 was about 8.0 in (203 mm) below the
average for 1931-73, The below-average precipitation and increased
pumping locally are reflected by a decline of water levels in four of
the five wells. )

TOOELE VALLEY
by L. R. Herbert

The withdrawal of 32,800 acre-ft (40.5 m®) of water from wells
in Tooele Valley in 1974 was 3,400 acre-ft (4.2 hm3) more than was
reported for 1973 (table 2). The increase was due mostly to increased
use of ground water for irrigation.

The discharge from springs in 1974 was approximately 24,000
acre-ft (30 hm®)—an increase of about 7,000 acre-ft (9 hm®) over the
previous year. About 2,000 acre-ft (2.5 hm3) of springflow was used for
irrigation and stock watering in the valley, and about 22,000 acre-ft
(27 m®) was diverted to Jordan Valley for industrial use.

Water levels declined in much of Tooele Valley from March 1974 to
March 1975 (fig. 9) due to below-average precipitation and increased
withdrawals during 1974. The greatest declines, more than 4 ft (1.2 m),
were in the Grantsville District, where irrigation and municipal wells
were pumped to supply large amounts of water., Water levels rose in the



eastern and southeastern parts of the valley, with rises of more than 4
ft (1.2 m) observed in the Erda district, possibly due to continuing
effects of above-average precipitation in previous years.

The long-term relation between water levels in selected wells and
precipitation at Tooele is shown in figure 10. Precipitation at Tooele
in 1974 totaled 12.65 in (321 mm), which is 6.24 in (158 mm) less than
in 1973 and 3.85 in (98 mm) less than the 1936-73 average, Because of
the below-average precipitation, there was a greater demand for -ground
water, and water levels declined in most of Tooele Valley.

UTAH AND GOSHEN VALLEYS

by R. M. Cordova

Withdrawal of water from wells in Utah and Goshen Valleys in 1974
was about 106,000 acre-ft (131 hm® ), which is the largest withdrawal of
record and 17,000 acre-ft (21 hm®) more than reported for 1973 (table
2). Withdrawals in 1974 were greater than those in 1973 for irrigation,
public supply, and industry by 6,400, 5,300, and 5,400 acre-ft (7.9,
6. 5 and 6.6 hm®), respectively. In Utah Valley, 86 000 acre-ft (106
hm? ) of water was withdrawn in 1974, or about 11,900 acre—ft (14.7 hm?)
more than in 1973; in Goshen Valley, 20,000 acre-ft (25 hm®) was with-
drawn in 1974, or about 5,100 acre-ft (6.3 hm®) more than in 1973.

Water levels in most observation wells declined from March 1974
to March 1975 (figs. 11-15). The general decline resulted from
increased ground-water withdrawal and below-normal precipitation (fig.
15).

JUAB VALLEY

by V. L. Jensen

The withdrawal of water from wells in Juab Valley during 1974 was
about 31,000 acre-ft (38.2 hm?® ), an increase of 14,200 acre-ft (17.5
hm®) from that reported for 1973 (table 2). This increase was due to
below-average precipitation and consequent increased withdrawals for
irrigation.

From March 1974 to March 1975, water levels declined throughout
most of the wvalley (fig. 16), though small rises were observed in the
southern end. The availability of surface water for irrigation was
below average. The decline of water levels was due to increased pumpage
and reduced recharge.

The relation of water levels in selected wells and the cumulative
departure from average precipitation at Nephi is shown in figure 17.



SEVIER DESERT
by R. W. Mower

The withdrawal of water from wells in the Sevier Desert in 1974
was about 24,900 acre-ft (30.7 hm3®). This amount was 3,000 acre-ft (3.7
hm3)—— about 14 percent--more than was reported for 1973 and 1,700
acre-ft (2.1 hm ) less than the average annual withdrawal for the
previous 10 years, 1964-73 (table 2). The increase from 1973 to 1974
was due chiefly to pumpage for irrigation of additional lands that
previously were not irrigated or lands that had been fallow the previous
year. Withdrawals in 1974 were less than the previous 1l0-year annual
average because surface water was more plentiful than the long-term
average. During 1974, discharge of the Sevier River near Juab, the
nearest station above all diversions in the Sevier Desert, was about
227,500 acre-ft (281 hm®), 41,400 acre-ft (51 hm>) or about 22 percent
more than during 1973,

Water levels in both the 1lower and upper artesian aquifers
declined from March 1974 to March 1975 in most parts of the Sevier
Desert (figs. 18 and 19). The maximum observed water-level decline in
the lower aquifer was 3.7 ft (1.1 m) about 8 mi (13 km) northwest of
Delta. Maximum declines observed in the upper artesian aquifer were
about 2.8 ft (0.8 m) locally in several places between 10 mi (16 km)
northwest of Delta and about 6 mi (10 km) southeast of Delta. A maximum
water-level rise of slightly more than 3 ft (0.9 m) was observed in the
lower artesian aquifer about 6 mi (10 km) north of Delta and of 4 ft
(1.2 m) in the upper artesian aquifer about 4 mi (6 km) north of Oak
City.

The long-term relation between precipitation at Oak City and
water levels in selected wells is shown in figure 20. Precipitation at
Oak City in 1974 was 4.53 in (115 mm) below the 1935-73 average. Water
levels declined in all three observation wells from March 1974 to March
1975, indicating that the withdrawal from wells in 1974 exceeded the
recharge in most parts of the Sevier Desert.

SANPETE VALLEY
by M. D. ReMillard

Approximately 17,300 acre-ft (21.3 hm3) of water was withdrawn
from wells in Sanpete Valley during 1974 as compared to 15,900 acre-ft
(19.6 hm?®) in 1973 (table 2). Withdrawals of water from irrigation
wells during 1974 were slightly greater than in 1973 because precipi-
tation was less and less surface water was available for irrigation.
There were also increased withdrawals for public supply and industry.

From March 1974 to March 1975 water levels declined in most of

Sanpete Valley (fig. 21). Declines of more than 7 ft (2.1 m) were
observed in several areas along the eastern half of the valley. Water
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levels rose in areas along the western side of the valley where little
ground water is withdrawn.

Long~-term hydrographs of water levels in three wells in Sanpete
Valley and the long-term trend of precipitation at Manti are shown 1in
figure 22, Below-average recharge and increased withdrawals are
reflected by water-level declines in two of the wells. However, a small
rise was observed in one well near Chester, where little ground water is
withdrawn.

THE UPPER AND CENTRAL SEVIER VALLEYS
by G. W. Sandberg

The withdrawal of water from wells in the upper and central
Sevier Valleys was about 19,800 acre-ft (24.4 hm®) in 1974, an increase
of about 500 acre-ft (0.62 hm3®) from 1973 (table 2). The increased
withdrawal was for irrigation and public supplies.

Water levels rose in 3 observation wells, declined in 22 wells,
and remained unchanged in 1 well from March 1974 to March 1975 (fig.
23). The 1largest observed rise, 2.0 ft (0.6 m), was northeast of
Richfield, and the greatest observed decline, 9.9 ft (3.0 m), was
southwest of Widtsoe.

The relation of water levels in selected wells to discharge of
the Sevier River at Hatch and precipitation at Salina and Panguitch is
shown in figure 24, Precipitation was 2.93 in (74 mm) and 3.57 in (91
mm) below average at Salina and Panguitch, respectively. Streamflow in
the Sevier River at Hatch in 1974 was the third lowest in 35 years of
record, The below-average precipitation and streamflow decreased
recharge and caused increased use of ground water. These effects are
reflected by water-level declines in the observation wells,

PAVANT VALLEY
by C. T. Sumsion

Withdrawal of water from wells in Pavant Valley in 1974 was
101,000 acre-ft (124.6 hm®), which was the largest withdrawal ever
recorded and 31,800 acre-ft (39.2 hm®) more than reported for 1973
(table 2). The increase was due to more pumpage for dirrigation.
Precipitation was below average, and less surface water was available
for irrigation during 1974.

From March 1974 to March 1975 water levels rose throughout most
of the valley (fig. 25). The largest rises were in the area from Holden
southward to Kanosh, with maximum rises south of Fillmore and Flowell,
and locally south of Hatton. Rises in these areas were due to continued
recharge, in excess of pumpage, resulting from above-normal precipita-
tion in previous years. Water levels continued to decline slightly in
the western part of the valley where recharge was less than pumpage in
1974,
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The relation between water levels in selected wells and cumula-
tive departure from the 1931-74 average precipitation at Fillmore is
shown in figure 26. Water levels rose in nearly all observation wells
in response to continued recharge in excess of pumpage. However, the
water level in the observation well in the Flowell district water-table
aquifer declined slightly.

Some of the water pumped for irrigation in Pavant Valley returns
to the ground-water system as recharge and is then withdrawn again for
irrigation. Such recirculation of ground water affects its chemical
quality (Handy and others, 1969, p. D228-D234). The concentration of
dissolved solids measured in 1974, in comparison to the most recent
earlier measurement, was greater in water from four wells, but less in
water from the well in the Flowell district water-table aquifer, How-
ever, the trend since at least 1957 is toward increasing concentrations
of dissolved solids in parts of the area, as shown in figure 27.

CEDAR CITY VALLEY
by L. J. Bjorklund

During 1974, approximately 42,300 acre-ft (52.2 hm®) of water was
pumped from wells in Cedar City Valley, the largest withdrawal ever re-
corded. This compares to 26,800 acre-ft (33,0 hm®) in 1973 (table 2)
and 34,900 acre-ft (43.0 hm®) in 1972 (Bolke and others, 1973, p. 19).
The substantial increase in pumpage during 1974 was due to scanty pre-
cipitation during the year and the consequent decrease in available
surface water for irrigation from streams that enter the valley, prin-
cipally Coal Creek (see fig. 29).

Water levels in wells declined significantly in virtually all
parts of the valley (fig. 28). Declines were greatest on the Coal Creek
alluvial fan 2 to 6 mi (3-10 km) northwest of Cedar City and least along
the northwestern margin of the valley. Declines of more than 6 ft (1.8
m) occurred in more than 28 mi? (73 km?). Declines were caused mostly
by pumping from wells for irrigation and partly by less than normal re-
charge from streams and areas irrigated with surface water. The decline
of water levels during 1974, following a significant rise during 1973,
has resulted in ground-water levels similar to those in the spring of
1973.

Changes in water level in an observation well 3 mi (5 km) north-
west of Cedar City, cumulative departure from average annual precipita-
tion, annual discharge of Coal Creek, and annual pumpage in Cedar City
Valley are shown by graphs in figure 29, The water-level, stream-
discharge, and pumpage graphs indicate the effect of below-average
precipitation during 1974. The discharge in Coal Creek was less than
one fourth of that in 1973, the year of greatest measured discharge.
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PAROWAN VALLEY
by L. J. Bjorklund

Approximately 30,700 acre-ft (37.9 hm®) of water was discharged
from pumped and flowing wells in Parowan Valley during 1974 as compared
to 25,600 acre-ft (31.6 hm3) in 1973 (table 2) and 28,000 acre-ft (34.5
mm?®) in 1972 (Bolke and others, 1973, p. 20). The increase in with-
drawals over the preceding year resulted from a long, dry growing
season, less than average precipitation during the year, and a conse-
quent decrease in surface water available for irrigation in streams that
enter the valley, principally Parowan Creek.

Most water levels in the valley declined between March 1974 and
March 1975. Declines of more than 7 ft (2.1 m) took place in an area of
about 10 mi? (26 km?) on the Parowan Creek alluvial fan north and west
of Parowan (fig. 30). Declines of more than 3 ft (0.9 m) occurred in
about 30 mi® (78 km?). Water levels declined about 1 ft (0.3 m) in the
Buckhorn Flats area in the northern part of the valley. Water levels in
1974, however, declined less than they rose in 1973, so that ground-
water levels in March 1975 were slightly higher than they were in March
1973,

Water levels declined in 1974 largely as the result of pumping
from wells for dirrigation during a long, dry growing season. With-
drawals were greater than for any previous year (fig. 31). In addition
to the effects of record withdrawals, below-average precipitation and
streamflow resulted in less than average recharge to the ground-water
reservoir,

The long-term relation of water levels in an observation well
near Paragonah, precipitation, and withdrawals from wells in the valley
are shown in figure 31. The graphs show that precipitation has been
above average during most ygars since 1960, but that it was below aver-
age in 1974, Withdrawals from wells, however, have increased fairly
regularly since 1960 and reached a maximum in 1974. The hydrograph of
well (C-34-8)5bca-1 shows the effects of climate more than it does
pumping, as the well apparently is 1little influenced by drawdown in the
heavily pumped area.

ESCALANTE VALLEY

Milford area
by R. W. Mower

The withdrawal of water from wells in the Milford area in 1974
was about 70,200 acre-ft (86.6 hm®), the largest annual withdrawal ever
reported. It was 18,600 acre-ft (22.9 hm®)--about 36 percent--more than
was reported for 1973 and 18,500 acre-ft (22.8 hm®) more than the aver-
age annual withdrawal for the previous 10 years, 1964-73 (table 2). The
increase was due chiefly to an increase in pumpage for irrigation be-
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cause less surface water was available than in 1973. During 1974, dis-
charge of the Beaver River at Rockyford Dam near Minersville (fig. 33)
was about 33,400 acre-ft (41,2 hm?®), which was about 11,800 acre-ft
(14.5 hm3)--about 26 percent less than during 1973, but about 7,700
acre-ft (9.5 hm®)——about 30 percent--more than the annual average for
1932-73.

Water levels declined from March 1974 to March 1975 in about 97
percent of the Milford area (fig. 32); the average change in water level
in the area was a decline of 1.2 ft (0.37 m). The maximum observed de-
cline was slightly more than 6 ft (1.8 m) in a small area about 2 to 4
mi (3-6 km) south-southeast of Milford. The maximum observed rises were
as much as 2 ft (0.6 m) in about 3 percent of the area extending for
about 8 mi (13 km) west and northwest of Minersville. The major de-
clines from March 1974 to March 1975 were due to increased pumping for
irrigation and to reduced recharge from canals and fields irrigated with
surface water. Water levels rose in areas where recharge was greater
than normal due to greater than normal seepage losses from canals and
fields irrigated entirely with surface water.

The relations between water levels in well (C-29-10)6ddc-~2 near
the middle of the pumped area, precipitation at Milford airport, dis-
charge of the Beaver River, and ground-water withdrawals are shown in
figure 33. Precipitation at Milford airport in 1974 was 2.0l in (51 mm)
below the 1932-73 average. The decline of water levels caused by the
increased withdrawals and the decreased availability of surface water is
represented by the water-level decline in well (C-29-10)6ddc-2.

Beryl-Enterprise area
by G. W. Sandberg

The withdrawal of water from wells in the Beryl-Enterprise area
in 1974 was about 93,400 acre-ft (115.2 hm?), the largest annual with-
drawal ever recorded. This is an increase of 19,400 acre-ft (23.9 hm *)
or 26 percent, compared to the amount reported in 1973 (table 2). The
increase was due to increased pumpage for irrigation. Withdrawals from
wells for other uses remained about the same as in 1973.

Water levels declined throughout the entire area (fig. 34). The
declines generally were larger than annual declines during previous
years and were probably caused by the record-high pumpage in 1974. The
largest observed decline, 16 ft (4.9 m), was in a well about 1% mi (2.4
km) northeast of Enterprise.

The long-term relation between water levels in selected wells,
precipitation, and pumpage for irrigation is shown in figure 35. The
water level in well (C-35~17)25dcd-1 declined at about the same rate
from March 1974 to March 1975 as during most previous years. Water-
level declines, however, were generally larger toward the southern end
of the wvalley. Below-average precipitation—-the least since 1966—-
contributed to the need for increased pumping, which din turn caused
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water levels to decline more rapidly.

Figure 36 shows the change in concentration of dissolved solids
in the water from three wells. The concentration decreased in 1974 in
well (C-34-16)28dcc-2 in the northern part of the pumped area, but in-
creased in wells (C-36-16)5a-9 in the central part and (C-37-17)12bdc-1
in the southern part of the area where pumping is greatest. The in-
creases were probably caused by continued recycling of dirrigation
waters.

OTHER AREAS
by L. R. Herbert

The withdrawal of water from wells in areas of Utah outside the
major developed ground-water basins was about 106,000 acre-ft (131 hm?®)
in 1974, This amount is about 27,000 acre-ft (33 hm®) more than re-
ported for 1973 (table 2). The increased use of ground water was due to
the below-average precipitation over most of the State and the comple-
tion of more large withdrawal wells,

From March 1974 to March 1975 water levels declined and precipi-
tation was below average in the Grouse Creek, Curlew, upper Bear River,
lower Bear River, Bear Lake, Cedar, Beaver, wupper Fremont, Heber, and
Snake Valleys, and in the Dugway and Vernal areas (fig. 37).

Water levels declined and precipitation was above average in the
central Virgin River area. Water levels rose and precipitation was
above average in the Monticello and Blanding areas. Water levels rose
and precipitation was below average in Park and Ogden Valleys and the
Duchesne River area (fig. 37).

15



REFERENCES

Arnow, Ted, and others, 1964, Ground-water conditions in Utah, spring of
1964: Utah Water and Power Board Coop. Inv. Rept. 2, 104 p.

1965, Ground-water conditions in Utah, spring of 1965: Utah Water
and Power Board Coop. Inv. Rept. 3, 99 p.

Baker, C, H., Jr., and others, 1969, Ground-water conditions in Utah,
spring of 1969: Utah Div. Water Resources Coop. Inv. Rept. 7,
61 p.

Baker, C. H., Jr., Price, Don, and others, 1967, Ground-water conditions
in Utah, spring of 1967: Utah Div. Water Resources Coop. Inv.
Rept. 5, 89 p.

Bolke, E. L., and others, 1973, Ground-water conditions in Utah, spring
of 1973: Utah Div. Water Resources Coop. Inv. Rept. 12, 73 p.

Cordova, R. M., and others, 1968, Ground-water conditions in Utah,
spring of 1968: Utah Div, Water Resources Coop. Inv. Rept. 6,
105 p.

1971, Ground-water conditions in Utah, spring of 1971: Utah Div.
Water Resources Coop. Inv. Rept. 9, 72 p.

Handy, A. H., Mower, R. W,, and Sandberg, G. W., 1969, Changes in chemi-
cal quality of ground water in three areas in the Great Basin,
Utah, in Geological Survey Research 1969: U.S. Geol. Survey Prof.
Paper 650-D, p. D228-D234,

Hood, J. W., and others, 1966, Ground-water conditions in Utah, spring
of 1966: Utah Water and Power Board Cocop. Inv. Rept. 4, 95 p.

Stephens, J. C., and others, 1974, Ground-water conditions in Utah
spring of 1974: Utah Div. Water Resources Coop. Inv. Rept. 13,
72 p.

Sumsion, C. T., and others, 1970, Ground-water conditions in Utah,
spring of 1970: Utah Div. Water Resources Coop. Inv. Rept. 8,
71 p.

1972, Ground-water conditions in Utah, spring of 1972: Utah Div.
Water Resources Coop. Inv. Rept. 10, 73 p.

U.S. Department of Agriculture, 1974, Water supply outlook for Utah as
of March 1, April 1, June 1, 1974: Soil Conservation Service, Salt
Lake City, Utah.

16



ILLUSTRATIONS

17



EXPLANATION
[ —— 2_.___
Line of approximate equal change of . R : i ]
water level, in feet, March 1974 to 2 777 I : S oleareas
March 1875 S N e 1
Rise Decline
2-4 feet 0-2 feet
0-2 feet 2-4 feet

[ ]
Observation well

PP YR ey

Approximate boundary of valley fill

by W. N. Jibson ‘S
CONVERSION UNITS

Feet Metres

2 0.6

4 1.2

\ 5
410 305 v“j .,4No‘ s
0 1 2 3 4 5 6 MILES
1 | L | i 1l
1T 1T 171
0123456 KILOMETRES

Figure 2.—Map of Cache Valley showing change of water levels from
March 1974 to March 1975,

18



w
b
= 7
(-7}
-
Y% =8
wa -
> :;
Ya =5
=
o =<
ad d
- 4
-
=
©400
wo g
= Eaoo
-
xr o
2 2200
a2
2100
(=]
0
+500
w
-3
= 4300
= »
< g
o o
w4100
Qo
w® 0
Z—-100
-2
“=
3 -300
=
2
-500

— 'y} o o (=] wn (=] w o
- -t n w w w ~ ~ o«
o o o (=] @ o [=2] o o
25 o {25
4 ]
4 ]
071 420
> I ]
)
w 4+ ]
- -
15T (A=12.1)29cab~1 e
T f mite (1.6 km) northwest of Logan b
10 10
400 . e epoet - v e 400
© I Logan River ]
2 + 2.5 miles (4.0 km) sast of Logan 1
; ¥
©300 T 1941-73 average annual discharge 179,430 acre-feet (221 hmd) [7] J300
e I ] ]
52001 - 4200
) I | |- : ]
= 4 4
<1004 111 {100
0 -+ -
3 - -
o -
= -

- 0 0
+20 - +20
I ]
+104 1410

ow I ]
2 4 194173 average annual! precipitation 4
. 01 17.78 inches (452 mm) {0
=
R LOGAN UTAH STATE UNIVERSITY 1.0
¥ ]
+ 9
-2l -20

1841
1945
1850
1855

Figure 3.—Relation of water levels in
to discharge of the Logan River near

1960
1965
1870
1975
1980

well (A-12-1)29cab-1 in Cache Valley
Logan and to cumulative departure

from the average annual precipitation at Logan Utah State University.

19



410 157

HEANE

- X
SUEHER COUNTY]Z

_TIAVIS

- CoumNTY o
= =
Y —— g =t
l———_: [
E—
T e g ‘
= )
-—— . T4n
& S e ——— |
— S il )
£ 3]
A ——C L T z !
o -
SAL T t ?n! 333 g_______— CYZ\ \
EXPLANATION w0 00 NE e w100
___._._3____ gt ) Ay
Line of equal change of water level, — === . Farmington AN
in feet, March 1974 to March 1975; Spayuglng TN !
dashed where approximate - : \
— “\..-\
Rise pecline \(1::_.___\3 N

f oo.t

0-1

N\
N
0-3 feet LAKE - \‘
ey —(3 Centervilie 2
%,
e Ry
3-6 feet ’ &
80unhfus \O
CONVERSION UNITS n::\
More than Felet Metr3es Cross
feet 0. - )
3 0.9 R E a1 g
i 6 1.8 el
Observation well ) — - —~ R
= ; ’“/' G ALV
by E. L. Bolke 0 ? ? ¢ 5 miLes el B
1 1
01 2 5 4 5 KILOMETRES

from March

Figure 4.—Map of the East Shore area showing change of water levels

{974 to March 1975.

20



1937
1940
1945
1850
1955
1960
1965
197¢C
1875
1980

]3: ‘U“ M -lﬂ
s 'S5 5ot {50
-'N - T
= [ 801 {860
i 20 T 4
o= [ 707 470
w - + J
» -
:: 25: 80__ 480
o< [ 9071 (A-2-1)18dbc-1 {30
w - - -4
ot 30_-_ 1004 at Bountiful dioo
» - - B
335 1o 1o
3 +8p t20 +20
LI + g
WS H3p f107 4+10
.
o T p
o
2: 0 04 4 0
%]
7 T 4
o2 -3 o 1-10
>: -+ -
ot -8F -204 1-20
o + (B-4-1)30bba-1 ]
wo  —8F -aot 2 mites (3.2 km) west of Layton J1-30
=" 1 1
o128_-40 —t -40
- ™)
- ]
[
s " 70*. v + v r—r — ‘20
- 0+ 4
wf 31 130
[ 40T 140
w - T B
¢ '8¢ sop No record 150
w - T P
= - 60+ ’ / 460
»  20F T ! 4
a F 10+ (B«5+2)33ddc-t N 470
= o T Y . E
= 25: 60:: 2% mites (4.0 km) west-northwest of Clearfield :Bg
= 271 go 90
-l
w
L] 25 v r— —r—— + v — 25
8 - r
2 I 1
(¥} - h
> % st Ja0
I ]
-~ L -
3 10 T -
w -+ -4
- 354 435
< 11 + p
= T -
12 s0f (B-8-1)30cca-~1 J40
I I mile (1.6 km) west of Ogden b
13 I ]
- -
45 45
+800 +25 v — ey r—r—r—r - v r—+25
ot - o
(-4
2 +400F 4154 1415
x v
[} - o
x -+200 o
:; b T 1937-73 average annual! precipitation L
E of= o4 20 61 inches (523 mm) 4o
W= (3]
== f= ¢ 1
= =—200F
- X -
= —400 —1 54 OGDEN PIONEER POWERHOUSE d-15
H + ]
[&]
—B800 25 -25
~ (=} w0 o uw o w0 =3 n o
o - - ['e} w w (7=} ~ ~ @
om (-2} o o (=] (=2} [=2] [=>] o (=]

Figure 5.—Relation of water levels in selected wells in the East Shore
area to cumulative departure from the average annual precipitation
at Ogden Pioneer powerhouse.

21



WiTHDRAWALS ESTIMATED POPULATION,

PRECIPITATION

IN THOUSANDS

Millimetres

Cubic hectometres

w
o

o
o

50

+550

+400

+200

— w0 o > g w o 0 o 0 o
L o - il n w w o ~ r~ @
= @ o =] CJ o =) =] @ o o
- - - ~— - - — — —_ —_ -

7001 + + — - — - —
-+ b
<4 g
- -
500+ h
<4 b
300+ h
pe E
-+ 1
-+ b
1001 h
-+ 1

0

acre-feet

ds

Thousan

+22

+18

Inches
+
~

+6

1931
1935
1840

Figure 6.— Graphs

8 inches (373 mm)

Lo s s a2 a0 000 404222288

1945
1850
1855
1860
1965}
1870
1875
1980

showing estimated population of Salt Lake County,

withdrawals from wells, and annual precipitation at Salt Lake City
WSO (International Airport) for the period 1931-74.

22

700

500

300

100

200

150

100

50

+22

+18

+12

+6



T.
2

(=]

(=

S. z
—
<

MOUNTAINS

EXPLANATION N

Line of equal chan%e of water level, in j
feet, February 1974 to February 1975;

dashed where approximate

Decline

Rise

4-6 feet
2-14 feet

\
1
£ erethan
0-2 feet 6 feet (

[
Observation well —~\40°30'

FENESEEENEEN S
Approximate boundary of valley fill

by R. W. Mower

CONVERSION UNITS T
Feet Metres g R
2 0.6 '

Y .2
6 |.8

T 1
i 2 3 4 KILOMETRES

Figure 7.—Map of the Jordan Valley showing change of water levels
from February 1974 to February 1975,

23



WATER LEVELS ABOVE OR BELOW LAND SURFACE

WATER LEVELS BELOW LAND SURFACE

CUMULATIVE DEPARTURE

- ['e] o wd (=] u o w o w (=]
o ™ - -t ) Uz} w w ~ ~ L--]
@ - =2 =) - @ o -2 @ @ o
tgp <207 — - - - — - ———+20
| ] ]
*153: d _M :+|5
B Ty sasert . ]
3 * m ]
3 +104 / 4410
-, -
-+ B
N -+ -4
+54  (B-1-2)36baa-! 145
r + B% miles (10.5 km) west-ncrthwest of center of Satt Lake City j
+ E
+4 4
o+ 0 0
L . . S — — - —r —-18
PN § 324
- [ hs ]
2 - 1 4
=1ofe-327 1-a32
° _:f 1 (C-2-1)24adc-1 ]
= + 1% miles (2.0 km) north-northeast of Midvale 4
r —-40+4 4-40
-15% _g¢ . " - — P -50
+15 v ™ — 115
- b
- 4
oI (D-1-1)Tadb-6 ]
+ 1 1/3 mile (2.1 km) south-southeast of center of Salt Lake City b
L r104 4+ 0
-+ -
<+ 4
4 o ¢ 4
+2F I :0?’ ]
+5+4 L7 4+8
+ 4
I }
ot 0 0
44 ——p———— - —————t—r v - —— ——r 44
14 + 4
L 1 ]
L 524 152
4 p
17 + 4
[ 80T {80
20t 1 (D-1-1)16caa-1 .
| 68T 3% miles (5.6 km) southeast of center of Salt Lake City 168
'323-_ 76 . s N N i — N . . 78
- [
- LY
2 w110 R R — ———r 110
st I 3
120F Ji20
- I b
[ 130F (D-3-1)17pce-1 dia0
40: T 2 miles (3.2 km) north of Draper ]
[ 140 Ji4o
45l T ]
1501~ NI s N . . 150
+100 +5 v v Yyt v v —r—r—— —y—v—1+5
0 0T 1831-73 average annual precipitation 42.62 inches (1,082 mm) 10
-104 4-1
©_300 '0" 1
2-s00fs 2] 1™
z =-30¢ 4-30
Z-80¢0 T b
z _eol SILVER LAKE BRIGHTON 10
+ 4
-1z00f T {-s0
+ 4
-1500 —~60 -80
- [y o " [=] w (=] w o n o
™ L] - « n n w w ~ ™~ o
-2 (=] o o o o [=2] o -] -] @
Figure 8, — Relation of water levels in selected wells in the Jordan

Valley to cumulative departure from the average annual
precipitation at Silver Lake Brighton.

24



"G/6| YOJeW O} /6| YdJeW wouy sJajinbe ueissile ui

S|9A8| Jajem jo abueyd buiMoys Aa||ep 2(900] 40 dew —'g

/Slo2ll ] /020211

/0€ 000 —

SIULIWOTEN m_“ Z 1

r T T
mu:sm N F

olo

24nb4

pEZINN

| fusy /W w
m \ — (] | -_ : 4
s . N LOoI¥lpg m 1geLsig v
“\\\\\ H i \_“\
! 101810 Ay ) ! \r il
! h \vﬁ\/ ! W \.\\\
m 130041 V i _ meoes 1/ /
. . P \\\N - ﬁ /1\|: N N |~N||}< e N
T e T ] : 4 ’
9°0 z x4 ey Z -
S9J4}an 1394 @ t wrylv - — \\
SLINN NOISYIANOD . Nt

}49q4a) "y "1 Aq

uoljeAlasad
Aieyi{1w 3o Aiepunoq ajewlxouddy

301J43sip sa3em-punosb jo Auepunog |

& m——

———

112M uol3BAIBSqQ
L ]

1994 4 1894 Z-0
== SHEE
1284 £-7
1834 T-0

aul|oag asly

3jewl xosdde auaym paysep 02211
’ o

*G/61 YOoJeW 0} h/B| YOo4eW ‘389y ul
‘1aAd| J9jeM jo 3bueyo |enba jo suiy

'S61 INOr 0020

1L7vs

NOiLVAFTF

————— P —

NOILVNV1dX3

—,S€00¢¥

—, 0400t

gott

/O€o021t —

25
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Figure 10.—Relation of water levels in selected wells in Tooele Valley
to cumulative departure from the average annual precipitation
at Tooele.
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Figure 12.—Map of Utah Valley showing change of water levels in the shallow
artesian aquifer in rocks of Pleistocene age from March 1974 to March 1975.
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Figure 24.— Relation of water levels in selected wells in the upper

and central Sevier Valleys to discharge of the Sevier River at
Hatch and to cumulative departure from the average annual
precipitation at Salina and Panquitch.
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Figure 26.— Relation of water levels in selected wells in Pavant Valley
to cumulative departure from the average annual precipitation at
Fillmore and to total withdrawals from wells.
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Figure 27.—Concentration of dissolved solids in water from selected wells in Pavant Valley
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Figure 36.- Concentration of dissolved solids in water from selected
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